Abstract-Poly(ethylene glycol) diacrylate (PEGDA) are being investigated for various tissue engineering applications for its biocompatibility and excellent mechanical properties. However, the native PEGDA films can hinder cell adhesion which limits applications in the field of tissue engineering and biomedicine. Recently, nano composite technology has been a particularly hot topic because of it can be used to modify deliver to the materials properties. In this paper, we have added polystyrene nano-spheres into the PEGDA solution to synthesize nanocomposites film. The experimental results show that the adhesion of cell on PEGDA film can be regulated by the concentration of polystyrene nano-spheres. The cell adhesion and spread can be improved through increasing concentration of polystyrene nano-spheres. Furthermore, we find that the spheres can also change the mechanical properties of PEGDA films and further affect the cell growth status.
I. INTRODUCTION
Poly(ethylene glycol) diacrylate (PEGDA) as one kind of the most common hydrogels is extensively used in emerging scaffold for tissue engineering and regenerative medicine [1, 2] . The main advantages of PEGDA include tunable mechanical properties, tailorable structure and biocompatibility. However, the native PEGDA films are known for their cell repellent properties for various types of cells [3] . This means that PEGDA films cannot allow cell attachment without the incorporation of cellular of cell attachment sites. To address this challenge, researchers focus on modifying surface of PEGDA films to alter the physical-chemical properties for cell attachment. The fibronectin-derived arginine-glycine-aspartic acid-serine (RGDS) sequence is most commonly used to functionalize the substrate [4] . The experimental procedures for PEG-RGDS conjugation is tedious and time-consuming. Other researchers proposed an interesting method to fabricate maleic chitosan-PEGDA hybrid hydrogel through inserting acrylate functional groups on a polysaccharide by use of the well-known Michael-type reaction between the amines of chitosan and the double bonds of the diacrylate [5] . Another PEGDA surface modification method is the hydroxyl carboxyl reaction. Carboxyl groups of PEGDA are activated using 1-ethyl-3-[3-dimethylaminopropyl] carbodiimide hydrochloride and N-hydroxysulfosuccinimide chemistry (EDC/NHS) and then the PEGDA film are able to bind the fibronectin which cells adhere to [6] . However, the process of modification with functional group is complicated and the chemical reagent maybe harmful to cells. Recently, nano composite technology has been a particularly hot topic because of the improvements that it can deliver to the materials properties [7] . In this study, polystyrene nano-spheres (PS) composite with the PEGDA has been developed for cell adhesion.
II. CURRENT RESULTS
PEGDA-polystyrene spheres hydrogel were cured by UV exposure. Figure 1 shows that cells grew on different films after culturing for 3 days. The pure PEGDA films cannot support the cell attachment as shown in figure 1(A) and (D) . In addition, compared with cells growing on tissue culture polystyrene as shown in figure 1(C) and (D), the shape of the cells on the PEGDA surface is round which means poor spreading properties and poor cell-matrix interactions. However, the PEGDA film composed of polystyrene spheres shows better adhesive to cells than pure PEGDA. Furthermore, the adhesion to the substrates will affect cell proliferation. After 3 days culture, no proliferation of cells growing on pure PEGDA films will take place while cell density was improved significantly due to the addition of polystyrene nano-spheres. 
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The surface profile of fabricated PEGDA film with different concentration of polystyrene spheres analyzed by scanning electron microscope (SEM) and atomic force microscope (AFM). From the figure 2 and 3 , the coverage ratio of polystyrene spheres can be achieved more than 80%.
We can get the detailed information of the modifying surface from the 3D AFM image of surface as shown in figure 4(B) . The spheres on the PEGDA surface form the nano structures like many mountain peaks. The size of whole area is 1μm×1μm.
In order to evaluate the effect of polystyrene spheres on cell adhesion and proliferation, L929 mouse fibroblast cells were seeded on the surface of various PEGDA films. The size of L929 cells is about 30μm. Therefore the cells cannot contact the PEGDA films with spheres directly and the addition of spheres provide cell adhesion sites on the film surfaces via the attachment of proteins to the polystyrene spheres. 
